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(54) Temperature compensation AGC circuit with temperature characteristic of AGC voltage 



(57) There is provided an AGC circuit with tempera- 
ture compensation which has simplified a circuit config- 
uration of a temperature compensation circuit unit (2) 
and has reduced variation of gain characteristic of the 
stage to be controlled in its gain for variation of ambient 
temperature. This AGC circuit is composed of a signal 
detecting unit (1 ) including a detection diode (1 1) to gen- 
erated a detected voltage in proportion to a signal level, 
a compensation voltage generating unit including a tem- 
perature compensation diode (2^ to generate a temper- 
ature compensation voltage and a differential amplifying 
unit (3) forming in AGC voltage from difference voltage 



of the detected voltage and temperature compensation 
voltage to supply the AGC voltage to the gain amplifying 
stage (6) to be controlled. Thereby, the AGC operation 
can be performed and change of gain of the gain ampli- 
fying stage to be controlled due to variation of ambient 
temperature can be controlled by giving temperature 
characteristic to the AGC voltage through give differ- 
ence between the bias current flowing into the detection 
diode and the bias current flowing into the temperature 
compensation diode. 
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Description 

[0001] The present invention relates to a tempera- 
ture compensation circuit of an AGC (Automatic Gain 
Control) circuit and particularly to a temperature com- 
pensation AG6 circuit which is capable of introducing a 
compensation voltage generating unit of the simplified 
structure for generating a temperature compensation 
voltage by adequately selecting a bias current value of 
a temperature compensation diode. 
[0002] In general, an electronic tuner comprises at 
least a high frequency amplifying stage for amplifying 
the received high frequency signal, a frequency con- 
verting stage for mixing frequencies of the amplified 
high frequency signal and a local oscillation signal to 
generate an intermediate frequency signal, an interme- 
diate frequency amplifying stage for selectively amplify- 
ing the intermediate frequency signal, detecting 
(demodulating) stage for obtaining a modulated signal 
by detecting (demodulating) the amplified intermediate 
frequency signal, and a receiving signal selecting unit 
for selecting and setting the frequency of the local oscil- 
lation signal in order to receive the signal of desired fre- 
quency. 

[0003] Moreover, even if the received high fre- 
quency signal level has changed to a large extent in 
such electronic tuner, an AGC (Automatic Gain Control) 
circuit is generally provided in view of controlling varia- 
tion of the demodulated signal level output from the 
detecting (demodulating) stage to a comparatively small 
value. This AGC circuit forms an AGC voltage from the 
demodulated signal obtained by the detecting (demodu- 
lating) stage and supplies this AGC voltage to the high 
frequency amplifying stage or intermediate frequency 
amplifying stage. Moreover, the AGC circuit also oper- 
ates to control the gain of the high frequency amplifying 
stage or the intermediate frequency amplifying stage 
with the supplied AGC voltage. Therefore, when the 
received high frequency signal level has changed, vari- 
ation of the intermediate frequency signal level to be 
supplied to the detecting (demodulating) stage is com- 
pressed to a large extent. 

[0004] Fig. 3 is a circuit diagram illustrating an 
example of the structure of AGC circuit to be used in the 
existing electronic tuner. 

[0005] As illustrated in Fig. 3, the AGC circuit is 
composed of a detecting circuit unit 31, a temperature 
compensation circuit unit 32, and a differential amplify- 
ing unit 33. The detecting circuit unit 31 is connected, at 
its input end, to an intermediate frequency signal input 
terminal 35, to one input terminal of the differential 
amplifying unit 33 at its output terminal and to a power 
source terminal 36 at its power source supply terminal. 
The temperature compensation circuit unit 32 is con- 
nected to the power source terminal 36 at its power 
source supplying terminal and connected to the other 
input terminal of the differential amplifying unit 33 at its 
output terminal. The differential amplifying unit 33 is 



connected to the control terminal of the high frequency 
amplifying stage 34 at its output terminal. Moreover, the 
high frequency amplifying stage 34 is connected to the 
high frequency signal input terminal 37 at its input termi- 
5 nal, also connected to the high frequency signal output 
terminal 38 at its output terminal and connected to the 
power source terminal 39 at its power source supplying 
terminal. 

[0006] Here, the detecting circuit unit 31 is provided 
10 with a detection diode 31 1( a branching capacitor 31 2 , 
four resistors 31 3 , 31 4 , 31 5 , 31 6 and a coupling capaci- 
tor 31 7 and these circuit elements 31 ^ to 31 7 are con- 
nected as illustrated in the figure. The temperature 
compensation circuit unit 32 is provided with a tempera- 
15 ture compensation diode 32 At a branching capacitor 

32 2 , four resistors 32 3 , 32 4 , 32 5 , 32b, a variable resistor 
32 7 and a coupling capacitor 32^ and these circuit ele- 
ments 32 1 to 32 7 are connected as illustrated in Fig. 3. 
The differential amplifying unit 33 is provided with an 

20 operational amplifier 33 1 and a feedback capacitor 332 
and these circuit elements 33 t and 332 are connected 
as illustrated in Fig. 3. The high frequency amplifying 
stage 34 is provided with a double gate field effect tran- 
sistor (FET) 34! , a load inductor 342, coupling 

25 capacitors 343, 34 4 , resistors 34s, 34$ and a buffer 
resistor 347 and these circuit elements 34j to 34y are 
connected as illustrated in Fig. 3. 
[0007] In this AGC circuit, a structure of the detect- 
ing circuit unit 31 is identical to a structure of the tem- 

30 perature compensation circuit unit 32, except for the 
point that a variable resistor 32 7 is connected to the 
temperature compensation circuit unit 32, and the 
detection diode 31 j and temperature compensation 
diode have the identical characteristics. 

35 [0008] The AGC circuit in the structure explained 
above operates as explained below. 
[0009] The power source voltage supplied to the 
power source terminal 36 is divided by the four resistors 
31 3 , 31 4, 31 5, 31 6 and the divided voltage is then sup- 

40 plied to the detection diode 31 1 of the detecting circuit 
unit 31 as a bias voltage to set the operating point of the 
detection diode 31 A . Moreover, in the temperature com- 
pensation diode 32! of the temperature compensation 
circuit unit 32, the power source voltage supplied to the 

45 power source terminal 36 is divided by four resistors 

32 3 , 32 4 , 32 5 , 32 6 and a variable resistor 32 7 and the 
divided voltage is then supplied to the temperature com- 
pensation diode 32j as a bias voltage to set the operat- 
ing point of the temperature compensation diode 32 v In 

50 this case, the operating point of the temperature com- 
pensation diode 32! can be set identical to the operat- 
ing point of the detection diode 31 ^ by adjusting the 
variable resistor 32 7 . 

[0010] When the intermediate frequency signal is 
55 supplied to the intermediate frequency signal input ter- 
minal 35 under the setting conditions explained above, 
this intermediate frequency signal is detected by the 
detection diode 31 1 of the detecting circuit unit 31 and 
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moreover is smoothed by the branching capacitor 31 2 . 
Thereafter, this intermediate frequency signal is divided 
by a couple of resistors 31 & 31 6 and is then supplied to 
the inverted input terminal (-) of the operational amplifier 
33 1 of the differential amplifying unit 33 as the first DC 
voltage. In addition, when the power source voltage 
supplied to the power source terminal 36 is also sup- 
plied to the temperature compensation circuit unit 32, 
this power source voltage is then divided by two resis- 
tors 32 3 , 324 and the variable resistor 32 7 and is further 
divided by two resistors 32 5 , 32e through the tempera- 
ture compensation diode 32 v Thereafter, this divided 
power source voltage is supplied to the non-inverted 
input terminal (+) of the operational amplifier 33^ as the 
second DC voltage. The operational amplifier 33 differ- 
entially amplifies the first DC voltage and the second 
DC voltage supplied to two input terminals and gener- 
ates the AGC voltage (positive voltage) including a dif- 
ferential voltage element of the first DC voltage and 
second DC voltage at the output terminal. This AGC 
voltage is then supplied to the high frequency amplifying 
stage 34 from the differential amplifying unit 33. 
[0011] When the AGC voltage is supplied to the 
high frequency amplifying stage 34, it is then supplied to 
one gate of the double gate FET 34 1 via the buffer resis- 
tor 34y. In this case, the high frequency signal supplied 
to the high frequency signal input terminal 37 is then 
supplied to the other gate of the double gate FET 34 1 
via the coupling capacitor 343 and is then amplified by 
the double gate FET34-|.The amplified high frequency 
signal is then supplied to the high frequency signal out- 
put terminal 37 via the coupling capacitor 34 4 . 
[001 2] Here, when the high frequency signal level to 
be input to the high frequency amplifying stage 34 
becomes high, the high frequency signal level output 
from the high frequency amplifying stage 34 also 
becomes high and simultaneously the intermediate fre- 
quency signal level to be input to the detecting circuit 31 
also becomes high, resulting in increase of the first DC 
voltage to be supplied to the inverted input terminal (-) 
of the operational amplifier 33! . However, since the sec- 
ond DC voltage to be supplied to the non-inverted input 
terminal (+) of the operational amplifier 33 1 is constant, 
the AGC voltage output from the operational amplifier 
33) is reduced in its positive voltage element and there- 
fore substantially becomes low level. When this low 
level AGC voltage is supplied to the double gate FET 
34! of the high frequency amplifying stage 34, signal 
gain of the double gate FET 34! is lowered as much as 
the reduction of the AGC voltage. Therefore, the high 
frequency signal level output from the high frequency 
amplifying stage 34 is also lowered. 
[0013] Meanwhile, when the high frequency signal 
level to be input to the high frequency amplifying stage 
34 is lowered, the high frequency signal level output 
from the high frequency amplifying stage 34 is also low- 
ered. As a result, the intermediate frequency signal 
level to be input to the detecting circuit unit 31 is also 



reduced and thereby the first DC voltage to be supplied 
to the inverted input terminal (-) of the operational ampli- 
fier 33-, is lowered and the positive element of the AGC 
voltage output from the operational amplifier 33 1 is 

5 increased and substantially becomes large. When this 
large AGC voltage is supplied to the double gate FET 
34! of the high frequency amplifying stage 34, signal 
gain of the double gate FET 34! in increased as much 
as increase of the AGC voltage and thereby the high fre- 
quency signal level output from the high frequency 
amplifying stage 34 is also increased. 
[0014] As explained above, when the high fre- 
quency signal level to be input to the high frequency 
amplifying stage 34 is increased, gain of the high fre- 
ts quency amplifying stage 34 is reduced by the AGC volt- 
age and when the high frequency signal level to be input 
to the high frequency amplifying stage 34 is reduced, 
gain of the high frequency amplifying stage 34 is 
increased by the AGC voltage to realize the predeter- 

20 mined AGC operation. 

[0015] The reason why the detecting circuit unit 31 
and temperature compensation circuit unit 32 of almost 
identical structure are used and the detection diode 31 1 
and temperature compensation diode 32! are used in 

25 the AGC circuit of the related art is that since the detec- 
tion diode 31 ! has the temperature characteristic, if the 
temperature compensation circuit unit 32 is not used, 
the AGC voltage varies for the change of ambient tem- 
perature but change of AGC voltage for variation of 

30 ambient temperature is canceled due to the output vott- 
age of the temperature compensation circuit unit 32 pro- 
vided with the temperature compensation diode 32! 
having the characteristic identical to that of the detec- 
tion diode 31 1 in view of attaining the constant AGCvolt- 

35 age for variation of ambient temperature. 

[0016] The AGC circuit of the related art uses the 
temperature compensation circuit unit of the structure 
identical to that of the detection circuit unit 31 to conduct 
the predetermined temperature compensation by con- 

40 trolling variation of the AGC voltage for the change of 
ambient temperature. However, since the temperature 
compensation circuit unit 32 is required to have the 
structure identical to the detection circuit unit 31, it is 
impossible to avoid that the circuit configuration of the 

45 temperature compensation circuit unit 32 is compara- 
tively complicated. 

[0017] Moreover, the AGC circuit of the related art 
conducts the predetermined temperature compensation 
by controlling the change of AGC voltage for variation of 

50 ambient temperature but cannot conduct temperature 
compensation even for gain characteristic of the high 
frequency amplifying stage which varies for change of 
ambient temperature. As a result, gain variation of the 
high frequency amplifying stage for change of theambi- 

55 ent temperature cannot be eliminated. 

[0018] The present invention has been proposed 
considering the technical background as explained 
above and it is therefore an object of the present inven- 
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tion to provide a temperature compensation AGC circuit 
which simplifies the circuit configuration of the tempera- 
ture compensation circuit unit and eliminates variation 
of gain characteristic of the stage to be controlled in its 
gain for change of ambient temperature. 5 
[0019] In order to achieve the object explained 
above, the temperature compensation AGC circuit of 
the present invention comprises a signal detecting unit 
including the detection diode to generate a detection 
voltage in proportion to the signal level, a compensation 10 
voltage generating unit including the temperature com- 
pensation diode to generate temperature compensation 
voltage, and a differential amplifying unit to generate the 
AGC voltage from a difference voltage between the 
detection voltage and temperature compensation volt- 15 
age and to supply such AGC voltage to a gain amplify- 
ing stage to be controlled. By giving the temperature 
characteristic to the AGC voltage through given differ- 
ence between the bias current flowing through the 
detection diode and the bias current flowing through the 20 
temperature compensation diode, change of gain of the 
gain amplifying stage to be controlled depending on 
change of ambient temperature is controlled. 
[0020] As a preferable example of the means 
explained above, the compensation voltage generating 25 
unit is composed of the temperature compensation 
diode and a variable voltage dividing circuit to supply a 
bias current to this temperature compensation diode. 
[0021 ] As another preferable example of the means 
explained above, the detection diode and the tempera- so 
ture compensation diode have the identical temperature 
characteristic. 

[0022] As another preferable example of the means 
explained above, the bias current flowing into the tem- 
perature compensation diode is set lower than the bias 35 
current flowing into the detection diode. 
[0023] In above means, the AGC voltage which 
changes a little for change of ambient temperature and 
this AGC voltage is supplied to the amplifying stage to 
be controlled in its gain in order to control change of 40 
gain of the amplifying stage to be controlled in its gain 
for change of ambient temperature by simplifying the 
circuit configuration of the compensation voltage gener- 
ating unit and giving difference between the bias current 
values flowing into the detection diode and temperature 45 
compensation diode, namely giving difference between 
the operation points of the temperature compensation 
diode and detection diode. 

[0024] As explained above, according to this 
means, it is now possible to obtain the AGC circuit so 
which not only simplifies the circuit configuration of 
compensation voltage generating unit but also assure 
sufficient temperature compensation for change of 
ambient temperature. 

55 

Fig. 1 is a circuit configuration diagram illustrating a 
preferred embodiment of the AGC circuit in which 
temperature compensation is executed depending 



on the present invention. 

Fig. 2 is a characteristic diagram illustrating an 
example of the forward voltage vs. current charac- 
teristic when ambient temperature is changed as a 
parameter for the diode used in the AGC circuit of 
Fig.1. 

Rg. 3 is a circuit diagram illustrating an example of 
the configuration of the AGC circuit in which tem- 
perature compensation is executed depending on 
the related art 

[0025] As illustrated in Rg. 1 , the AGC circuit based 
on this embodiment is composed of a detecting circuit 
unit 1, a temperature compensation circuit unit 2 and a 
differential amplifying unit 3. Moreover, the detecting cir- 
cuit unit 1 is connected to an intermediate frequency 
signal input terminal 4 at the input terminal, connected 
to one input terminal of the differential amplifying unit 3 
at the output terminal and connected to a power source 
terminal 5 at the power source supply terminal. The 
temperature compensation circuit unit 2 is connected to 
the power source terminal 5 at the power source supply 
terminal and to the other input terminal of the difference 
amplifying unit 3 at the output terminal. The differential 
amplifying unit 3 is connected to a control terminal of a 
high frequency amplifying stage 6 as the gain amplifying 
stage to be controlled at the output terminal. The high 
frequency amplifying stage 6 is connected to a high fre- 
quency signal input terminal 7 at the input terminal, con- 
nected to a high frequency signal output terminal 8 at 
the output terminal and connected to a power source 
terminal 9 at the power source supply terminal. 
[0026] In this case, the detecting circuit unit 1 is pro- 
vided with a detection diode 1 1( a branching capacitor 
1 2 , four resistors 1 3 , 1 4 , 1 5 , 1 6 and a coupling capacitor 
1 7 . The temperature compensation circuit unit 2 is pro- 
vided with a temperature compensation diode 2^ a 
resistor 2 2 , a variable resistor 2 3 and a resistor 2 4 . The 
differential amplifying unit 3 is provided with an opera- 
tional amplifier 3 t and a feedback capacitor 3^ The high 
frequency amplifying stage 6 is provided with a double 
gate field effect transistor (FET) 6 1f a load inductor 62, 
two coupling capacitors 63, 6 4 , resistors 6 5 , and a 
buffer resistor 67. 

[0027] In the detecting circuit unit 1, the detection 
diode 1 1 is respectively connected, at the anode, to the 
input terminal through the coupling capacitor 1 7 , to the 
power source supply terminal through the resistor 1 3 
and to the ground point through the resistor 1 4 and also 
connected respectively, at the cathode, to the ground 
point through the branching capacitor 1 2 and to the out- 
put terminal through the resistor 1 5 . The resistor 1 6 is 
connected between the output terminal and ground 
point In the temperature compensation circuit unit 2, 
the temperature compensation diode 2-j is connected, 
at the anode, to a sliding terminal of the variable resistor 
23 and also connected, at the cathode, to the output ter- 
minal. The variable resistor 2 3 is connected, at one ter- 
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minal, to the power source supply terminal through the 
resistor 2 2 and to the ground point at the other terminal. 
The resistor 2 A is connected, at one terminal, to the 
cathode of the temperature compensation diode 2j and 
to the ground point at the other terminal. In the differen- s 
tial amplifying unit 3, the operational amplifier 3! is con- 
nected, at the inverted input terminal (-), to a first input 
terminal, also connected, at the non-inverted input ter- 
minal (+) to a second input terminal and connected, at 
the output terminal, to the high frequency amplifying w 
stage 6. The feedback capacitor 32 is connected, at one 
terminal, to the inverted input terminal (-) of the opera- 
tional amplifier 3 1 and also connected, at the other ter- 
minal, to the output terminal of the operational amplifier 
3 V 15 
[0028] Moreover, in the high frequency amplifying 
stage 6, the double gate FET is respectively con- 
nected, at the first gate, to the control terminal through 
the buffer resistor 67, also connected, at the second 
gate, to the input terminal through the coupling capaci- 20 
tor 63, to the power source supply terminal through the 
resistor 65 and to the ground point through the resistor 
65 and also connected, at the drain, to the power source 
supply terminal through the load inductor 62 and to the 
output terminal through the coupling capacitor 6 4 and 25 
connected in direct, at the source, to the ground point 
[0029] Moreover, the detection diode 1<, of the 
detecting circuit unit 1 and the temperature compensa- 
tion diode 21 of the temperature compensation circuit 
unit 2 should have the identical voltage vs. current char- x 
acteristic and the resistance values of four resistors 13, 
V 1& 16 and resistance values of the resistor 2 & vari- 
able resistor 2 3 must be selected so that the bias cur- 
rent Id flowing into the detection diode 1 1 becomes 1/10 
the bias current Ic flowing into the temperature compen- 35 
sation diode 2 1f for example, when the bias current Id is 
0.50 mA, the bias current ic becomes 0.05 mA. 
[0030] The AGC circuit of the structure explained 
above operates as follows. 

[0031] When the intermediate frequency signal is 40 
supplied to the intermediate frequency signal input ter- 
minal 4, the intermediate frequency signal is detected 
by the detection diode 1 1 of the detecting circuit unit 1 . 
Moreover, the detected intermediate frequency signal is 
then smoothed by the branching capacitor 1 2 and there- 45 
after it is divided by two resistors 1 5 , 1 6 and is then sup- 
plied, as the first DC voltage to the inverted input 
terminal (-) of the operational amplifier 3 1 of the differen- 
tial amplifying unit 3. In addition, when the power source 
voltage which is supplied to the power source terminal 5 so 
is also supplied to the temperature compensation circuit 
unit 2, the power source voltage is divided by the resis- 
tor 22 and variable resistor 2 3 and after this divided volt- 
age gives a bias current Ic to the temperature 
compensation diode 2 V it is then supplied as the sec- 55 
ond DC voltage to the non-inverted input terminal (+) of 
the operational amplifier 3 V The operational amplifier 3 
differentially amplifies the first DC voltage and second 



DC voltage supplied to the two input terminals to gener- 
ate at the output terminal the AGC voltage (positive volt- 
age) including a difference voltage element of the first 
DC voltage and second DC voltage. The AGC voltage 
obtained here is then supplied to the high frequency 
amplifying stage 6 from the differential amplifying unit 3. 
[0032] When the AGC voltage is supplied to the 
high frequency amplifying stage 6, this AGC voltage is 
then supplied the first gate of the double gate FET 6 1 
through the buffer resistor 67. In this case, the high fre- 
quency signal supplied to the high frequency signal 
input terminal 7 is then supplied to the second gate of 
the double gate FET 6 1 through the coupling capacitor 
63 and is then amplified by the double gate FET 6 V The 
amplified high frequency signal is supplied to the high 
frequency signal output terminal 8 through the coupling 
capacitor 64. 

[0033] Here, when a high frequency signal level to 
be input to the high frequency amplifying stage 6 
increases, the high frequency signal level output from 
the high frequency amplifying stage 6 also increases 
and the intermediate frequency signal level to be input 
to the detecting circuit unit 1 also increases and thereby 
the first DC voltage to be supplied to the inverted input 
terminal (-) of the operational amplifier 3j also 
increases. In this case, since the second DC voltage 
supplied to the non-inverted input terminal (+) of the 
operational amplifier 3^ is constant, the positive voltage 
element of the AGC voltage output from the operational 
amplifier 3 t reduces, and substantially becomes small. 
When a small AGC voltage is supplied to the double 
gate FET 6 V the high frequency amplifying stage 6 out- 
puts a reduced high frequency signal level because the 
signal gain of the double gate FET 6j is lowered as 
much as reduction of the AGC voltage. 
[0034] On the other hand, when the high frequency 
signal level to be input to the high frequency amplifying 
stage 6 is reduced, the high frequency signal level out- 
put from the high frequency amplifying stage 6 is also 
reduced and the intermediate frequency signal level to 
be input to the detecting circuit unit 1 is also reduced 
and the first DC voltage supplied to the inverted input 
terminal (-) of the operational amplifier 3-j is also 
reduced. As a result, the positive voltage element of 
AGC voltage output from the operational amplifier 3 t 
increases and substantially becomes large. When this 
large AGC voltage is supplied to the double gate FET 
6 V the signal gain of the double gate FET 6j increases 
as much as increase of the AGC voltage and thereby 
the high frequency signal level output from the high fre- 
quency amplifying stage 6 increases. 
[0035] As explained above, when the high fre- 
quency signal level to be input to the high frequency 
amplifying stage 6 increases, gain of the high frequency 
amplifying stage 6 is reduced by the AGC voltage and 
when the high frequency signal level to be input to the 
high frequency amplifying stage 6 is reduced, gain of 
the high frequency amplifying stage 6 is increased by 
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the AGC voltage in order to perform the predetermined 
AGC operation. 

[0036] Next, Fig. 2 is a voltage vs. current charac- 
teristic diagram in which change of ambient tempera- 
ture in the detection diode 1 n and temperature 5 
compensation diode 2 1 of the AGC circuit illustrated in 
Fig. 1 is defined as the parameter. 
[0037] In the characteristic diagram of Rg. 2, the 
forward voltage (terminal voltage) indicated as V is plot- 
ted on the horizontal axis, while the forward current w 
(bias current) indicated as mA is plotted on the vertical 
axis. The line a corresponds to the ambient temperature 
of -25°C and the line b to the ambient temperature of 
+75°C. 

[0038] As illustrated in the characteristic diagram of 15 
Rg. 2, when the ambient temperature is +75°C, a termi- 
nal voltage becomes 0.07V at the detection diode 1 1 
and temperature compensation diode 2 1 for the bias 
current of 0.05 mA, and the terminal voltage becomes 
0.14V for the bias current of 0.50 mA and when the 20 
ambient temperature is -20°C, the terminal voltage 
becomes 0.20V for the bias current of 0.05 mA and the 
terminal voltage becomes 0.26V for the bias current of 
0.50 mA. As explained above, when the bias current 
value is different to a large extent such as 0.05 mA and 25 
0.50 mA, if the ambient temperature changes up to 
+70°C from -25°C, a rate of change of the terminal volt- 
age is different such as 0.26 - 0.20 (= 0.06) and 0.14 - 
0.07 (= 0.07). 

[0039] In the AGC circuit illustrated in Rg. 1, the 30 
bias current of the detection diode 1 j is selected to 0.50 
mA and the bias current of the temperature compensa- 
tion diode 2 1 is selected to 0.05 mA, respectively. When 
the ambient temperature changes, since change of ter- 
minal voltage of the detection diode 1 1 is a little different as 
from change of terminal voltage of the temperature 
compensation diode 2 1 as explained above, rates of 
changes for variation of ambient temperatures of the 
first DC voltage output from the detecting circuit unit 1 
and the second DC voltage output from the temperature 40 
compensation circuit unit 2 are never matched and the 
rages of changes cannot be canceled in the operational 
amplifier 3 V Therefore, the operational amplifier 3 1 out- 
puts the AGC voltage having a little temperature charac- 
teristic and then supplies this AGC voltage to the high 45 
frequency amplifying stage 6. 
[0040] The high frequency amplifying stage 6 oper- 
ates, when the AGC voltage having a little temperature 
characteristic is supplied to the double gate FET 6^ in 
such a manner that the temperature characteristic of the so 
AGC voltage cancels the gain temperature characteris- 
tic of the amplifying stage including the double gate FET 
6 V As a result, the predetermined AGC operation is per- 
formed in the high frequency amplifying stage 6 due to 
the supply of the AGC voltage having a little tempera- 55 
ture characteristic to the high frequency amplifying 
stage 6 and moreover change of gain of the high fre- 
quency amplifying stage 6 for variation of ambient tem- 



perature can be controlled. 

[0041] As explained above, according to the pre- 
ferred embodiment of the present invention, since the 
bias current Id of the detection diode ^ of the detecting 
circuit unit 1 is different, to a large extent, from the bias 
current Ic of the temperature compensation diode Z\ of 
the temperature compensation circuit unit 2, the AGC 
voltage having a little temperature characteristic can be 
output from the differential amplifying unit 3 to conduct 
the AGC operation of the high frequency amplifying 
stage 6 by supplying such AGC voltage having a little 
temperature characteristic to the high frequency ampli- 
fying stage 6. As a result, change of gain of the high fre- 
quency amplifying stage 6 for variation of ambient 
temperature can be controlled at the time of conducting 
the predetermined AGC operation and moreover the cir- 
cuit configuration of the temperature compensation cir- 
cuit unit 2 can also be simplified. 
[0042] In the preferred embodiment of the present 
invention, the bias current Id of the detection diode 1 1 is 
set to 0.50 mA, while the bias current Ic of the tempera- 
ture compensation diode 2 1 is set to 0.05 mA for the 
convenience of explanation. However, such bias current 
values are preferable for embodiment of the present 
invention but the bias current values are never limited to 
these values and may be changed freely depending on 
the operating conditions and characteristics of the 
diodes used. 

[0043] Moreover, in the preferred embodiment of 
the present invention, the high frequency amplifying 
stage 6 is used as the gain amplifying stage to be con- 
trolled, however this gain amplifying stage to be control- 
led is never limited to the high frequency amplifying 
stage 6 and may naturally be replaced with the interme- 
diate frequency amplifying stage. 
[0044] Moreover, in the preferred embodiment of 
the present invention, the double gate FET 6<, is used as 
the element of amplifying stage to which the AGC volt- 
age is supplied, but the amplifying element to which the 
AGC voltage is supplied is never limited to such double 
gate FET 6 1 and naturally may be replaced with the 
other type of structural element. 
[0045] According to the present invention, as 
explained above, the AGC voltage which changes a little 
for variation of ambient temperature by simplifying a cir- 
cuit configuration of the compensation voltage generat- 
ing unit, giving a difference between the bias current 
values flowing into the detection diode and temperature 
compensation diode and thereby setting the operation 
point of the temperature compensation diode to the 
point different from the operation point of the detection 
diode, such AGC voltage is supplied to the amplifying 
stage to be controlled in its gain in order to control the 
change of gain of the amplifying stage to be controlled 
in its gain for variation of the ambient temperature. 
Accordingly, the present invention provides the effect 
that it is now possible to obtain the AGC circuit which 
can not only simplify the circuit configuration of the com- 
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pensation voltage generating unit but also conduct suf- 
ficient temperature compensation for variation of 
ambient temperature. 

Claims s 

1. An AGC circuit with temperature compensation, 
comprising: 

a signal detecting unit including a detection io 
diode to generate a detected voltage in propor- 
tion to a signal level; 

a compensation voltage generating unit includ- 
ing a temperature compensation diode to gen- 
erate a temperature compensation voltage; is 
and 

a differential amplifying unit for generating an 
AGC voltage from a difference voltage of the 
detected voltage and the temperature compen- 
sation voltage and then supplying this AGC 20 
voltage to a gain amplifying stage to be control- 
led; whereby change of gain of the gain ampli- 
fying stage to be controlled due to a variation of 
ambient temperature is controlled by giving 
temperature characteristic to the AGC voltage 25 
through given difference between a bias cur- 
rent flowing into the detection diode and a bias 
current flowing into the temperature compen- 
sation diode. 

30 

2. An AGC circuit with temperature compensation 
according to claim 1, wherein the compensation 
voltage generating unit is comprised of the temper- 
ature compensation diode and a variable voltage 
dividing circuit which supplies the bias current to 35 
the temperature compensation diode. 

3. An AGC circuit with temperature compensation 
according to claim 1 or 2 wherein the detection 
diode and the temperature compensation diode ao 
have an identical temperature characteristic. 

4. An AGC circuit with temperature compensation 
according to claim 1 , 2 or 3 wherein the bias current 
flowing into the temperature compensation diode is 45 
set smaller than the bias current flowing into the 
detection diode. 

5. An AGC circuit with temperature compensation 
according to any preceding claim, wherein the gain so 
amplifying stage to be controlled is a high fre- 
quency amplifying stage including a double gate 
type FET and AGC voltage is supplied to one gate 

of the double gate type FET. 
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